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DETAILED ACTION 

Response to Amendment 

The amendment filed on 30 September 2005, has been entered and made of 
record. The objection to claims 10 and 17 are withdrawn. Claims 1-23 are pending. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

1. Claims 1, 2, 13, 19, 23, are rejected under 35 U.S.C. 102(b) as being anticipated 
by Chen et al. (US Patent No. 5,61 3,048). 

In regards to claims 1, 23 - 

Chen et al. describes a technique interpolation carried out through image morphing. 
A set of corresponding points or line segments within a pair or set of images is defined 
(claims 1(a), 23(a)) [column 4, lines 8-12]. An algorithm is then employed to 
determine the correspondence, or mapping, of the remaining points of the images. The 
correspondence mapping is then employed to interpolate the shape of each image 
toward the other (claims 1(b), 23(b)) [column 4, lines 12 - 14]. As shown in Fig. 4A, a 
pair of images are respectively labeled A and B. A pixel or a group of pixels is identified 
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in one of the images, and the location of the same pixel or group of pixels (claim 1(c)) is 
determined in the second image (claim 1(a), 23(a)) [column 4, lines 17-23], Pixel (20) 
in image A is located in image B at the position identified by (22). The displacement of 
the pixel (20) n going from image A to image B is used to form an offset map M ab . The 
offset map is comprised of vectors, such as the vector (24), which identify the 
displacement of each pixel in going from the source image (A) to a destination image 
(B) [column 4, lines 27 - 30]. An interpolated offset map is determined for an 
intermediate viewing position that is located between the respective viewpoints for the 
images A and B. Referring to Fig. 4B, the product of the offset map M a b and a 
coefficient t is computed to determine an interpolated offset map M at . The coefficient t 
represents the location of the viewing position for which the interpolated map is 
computed [column 4, lines 31 - 37]. For example, the coefficient t can be the ratio of 
the distance between the intermediate viewing position and the viewing position for a 
source image A relative to the total distance between the viewing positions for the 
source image A and a destination image B, respectively (claims 1(c), 23(c)). Once the 
interpolated map M a t is determined, its vectors are applied to the pixels of the source 
image A, to result in an intermediate view T, as shown in Fig. 4C [column 4, lines 37 - 
45]. Therefore, it would have been understood that this coefficient applies to a scaling 
factor so that the offset map determined by coefficient t allows for a mapping from one 
image (A) to the final image (B). Furthermore, Chen et al. teaches an option of the 
invention is to use "inverse mapping" (claim 1(d), 23(d)) [column 9, lines 60 - 61]. The 
inverse map from A to B indicates, for each pixel in image B, the coordinates of 
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corresponding pixels in image A. In using the inverse map, no holes occur, since every 
target pixel has a defined source pixel in the undeformed image [column 10, lines 4 - 8]. 
With reference to Fig. 2, the viewed scene is actually a two-dimensional image that is 
presented on a suitable display (14), such as a monitor for a computer system, a 
television set, or any other suitable display arrangement. The generation of the image 
is carried out under the control of a computer (16) (claim 23) [column 3, lines 36- 40]. It 
would have been obvious to one in the art that the computer (16) would comprise a 
processor needing a readable recording medium to carry out the method of Chen et al. 

In regards to claim 2 - 

To view the scene from different perspectives, images adjacent to a viewpoint are 
interpolated to create the desired view. With this method, only a few key images are 
required, and interpolation is used to generate in between frames (claim 2: determining 
the number of in-betweens) at interactive rates (claim 2: speed controlling) [column 9, 
lines 31 - 35]. Furthermore, as stated in the rationale of claim 1, a pixel or a group of 
pixels, is identified in one of the images, and the location of the same pixel or group of 
pixels is determined in the second image [column 4, lines 17 - 23]. The displacement 
of the pixel (20) n going from image A to image B is used to form an offset map M a b- 
The offset map is comprised of vectors, such as the vector (24), which identify the 
displacement of each pixel in going from the source image (A) to a destination image 
(B) [column 4, lines 27 - 30]. An interpolated offset map is determined for an 
intermediate viewing position that is located between the respective viewpoints for the 
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images A and B. Referring to Fig. 4B, the product of the offset map M a b and a 
coefficient t is computed to determine an interpolated offset map M a t. The coefficient t 
represents the location of the viewing position for which the interpolated map is 
computed [column 4, lines 31 - 37]. Therefore, it would have been understood that this 
coefficient applies to a scaling factor so that the offset map determined by coefficient t 
allows for a mapping from one image (A) to the final image (B) (claim 2: group scaling). 

In regards to claim 13- 

Chen et al. teaches for any two images, A and B, for which correspondences can 
be mapped, the forward map from A to B indicates where to move each pixel in A to 
arrive at a close approximation to image B [column 9, lines 60 - 68]. Any new location 
is specified for every source pixel in such a mapping, but it does not guarantee that all 
target image pixels will be covered with a pixel form the source image, and so "holes" 
may arise [column 10, lines 1 - 5]. The inverse map from A to B indicates, for each 
pixel in image B, the coordinates of corresponding pixels in image A. In using the 
inverse map, no holes occur, since every target pixel has a defined source pixel in the 
undeformed image [column 10, lines 5-10]. Thus, by taking the inverse of B would 
produce A with no holes and performing a forward mapping would result back to B, also 
with no holes since the source was originally B. This corresponds to the claimed 
equation: 

DM (A) = DM(DM" 1 (D)) = D 
where as stated 
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DM" 1 (D) = A. 
Therefore, after substituting, 
DM(A) = DM (A) = D, 

reiterating that taking the inverse and then the forward will produce the original source 
image. 

In regards to claim 19- 

In the example of Fig. 1 , the movement of the virtual camera is one-dimensional, 
but may be multi-dimensional. The views of the teapot (10) can be taken from any point 
on the sphere that completely surrounds the teapot, rather than only a ring. An array of 
pre-stored images is determined for selected points on the sphere. These images can 
be connected to form a graph, where each node on the graph comprises a source 
image and each arc in the graph (connecting any two adjacent nodes) represents the 
correspondence mapping between the images [column 7, lines 29 - 41]. Therefore, this 
would allow the user to view the in-between images generated for morphing. 



Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the, time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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2. Claim 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over Chen et 
al. (US Patent No. 5,613,048). Chen et al. teaches the claimed limitations of claim 3 
with the exception of disclosing changing a scale factor. However, Chen et al. teaches 
that the steps for the processing stage (i.e. inverse mapping and scaling) are repeated 
for each set of adjacent stored images [column 7, lines 11-12]. As stated in the 
rationale of claim 1, the coefficient t would have been understood as a scaling factor so 
that the offset map determined by coefficient t allows for a mapping from one image (A) 
to the final image (B). Therefore, it would have been obvious to one in the art at the 
time the invention was made that the repetition of the processing steps includes 
determining the offset map, which corresponds to the coefficient t. This repetition aids 
in refining the mapping from one map to another. For example, by changing the scaling 
factor, the system has the ability and flexibility to morph from one aspect ratio to 
another. 



Allowable Subject Matter 

3. Claims 4 - 12, 14 - 18, 20 - 22 are objected to as being dependent upon a 
rejected base claim, but would be allowable if rewritten in independent form including all 
of the limitations of the base claim and any intervening claims. 



Response to Arguments 

Applicant's arguments filed 30 September 2005 have been fully considered but 
they are not persuasive. 
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Applicant argues the prior art, Chen et al. (US Patent No. 5,613,048) does not 
teach or suggest the claimed step of extracting a direction map from each of the 
geometric shapes. However, Chen et al. defines a set of corresponding points or line 
segments within a pair or set of images [Chen et al.: col. 4, lines 8-12]. The use of a 
pair or set of images provides the direction map of one image so it can be morphed 
from the one image to the next within the pair or set. Therefore, the corresponding 
points or line segments pertains to the initial image that corresponds to the next image. 

Conclusion 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Michelle K. Lay whose telephone number is (571) 272- 
7661. The examiner can normally be reached on Monday - Friday, 7:00am - 4:30pm. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Michael Razavi can be reached on (571) 272-7664. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 

Michelle K. Lay 
Patent Examiner 
Art Unit 2672 
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